Recent observations have revealed that intercellular connections can be formed through membrane nanotubes. These delicate structures could facilitate transport of organelles and membrane proteins between cells. The sharing of cell surface and cytoplasmic components between cells could be commonplace in biology, but an important physiological role for membrane nanotubes between immune cells is difficult to test with current technology.
, antibody stimulation [16] or overexpression of specific transfected proteins [13, 17] , cells can use long extensions to establish connections. A network based on longrange multiple contacts, transient or stable, allows additional complexity in the communication between cells in a tissue. By the clustering of distinct ligands or receptors at the tips of multiple extensions, cells could form a complex communication network, in sharp contrast with communication based on chemical gradients, where neighbouring cells would experience the same stimulus [7, 8] .
It seems clear that a membrane nanotube connection can transport cell surface and cytoplasmic components between cells [1, 2] . This can serve to homogenize groups of cells, e.g. in terms of proteins expressed on the cell surface. One speculative reason for this might be that the sharing of proteins between cells is generally useful. For example, detrimental mutations in proteins would not be lethal to a cell that could acquire the protein from connecting cells. Thus detrimental mutations in proteins could persist in case they would lead to better function as a consequence of further mutation.
Balancing any use of an accessible network between cells may be the exploitation of that network by an infectious pathogen. However, a nanotube-based network may exhibit some degree of 'gate keeping', preventing mixing of all cytoplasmic material. For example, cytoplasmic material is not transferred between immune cells, despite them being connected through membrane bridges [4] .
Advances in experimental procedures to create lipid-based vesicular networks, connected through membrane nanotubes (Figure 3) , have proven useful to characterize the physical properties of membrane structures [18, 19] . For example, transport properties through tubes [20, 21] and along the membrane of tubes [22] have been studied. However, in cell biology, the transient appearance and delicate structure of nanotubes between cells pose particular experimental challenges. Using fluorescence imaging, nanotubes can be characterized in terms of composition, organization, length and duration, and some of the molecules that get transported can During the assembly, it is possible to control the container size and the nanotube length, and various lipid compositions can be used [19, 24] .
be readily observed [1, 2] . However, determining whether there are functional consequences of membrane nanotubes connecting immune cells requires innovative experimental approaches. A major limitation is that it may not be possible to observe in vivo membrane nanotubes between immune cells with the currently available technology. Broadly speaking, nanotubular networks are structures of fascinating topology and the concept offers scope for new models of intercellular communication. However, at this point, it is also possible that membrane nanotubes are an in vitro phenomenon. To suppose that membrane nanotubes may be important for immune surveillance is easy; however, proving an important immunological role for nanotubes is difficult and may require new technology.
